Compared with the traditional geological survey and prospecting mapping, hyper-spectral geological mapping costs low, low consumption, therefore, the selection of hyper-spectral remote sensing data is the potential prospects of innovative traditional survey methods. The study field of Xiemisitai Mountain east section of west Junggar Basin northwest is main objection. Using geological data and hyper-spectral remote sensing alteration information extraction technology researching as a starting point, through field measurements of the spectral characteristics of alteration minerals analysis, combined with China's environmental mitigation satellite (hereinafter referred to as the HJ-1-A) HSI image to extract the iron ore alteration of the study area.
Introduction
In this study, HSI images of HJ-1-A satellite were pre-processed by geometric correction, radiation enhancement, FLASH correction and image cropping. The fieldwork and sampling points were designed and 124 sampling points were located in 3 sections. A total of 313 alluvial samples of rock and mineral samples were collected. The weathering and fresh surfaces of the rock samples were respectively subjected to field spectroscopy, indoor control spectroscopy, and mineral element testing and microscopic observation of the sample flakes. The results of spectral reflectance comparison of weathered surface and fresh surface show that the weathering effect has little effect on the spectral characteristics of rock minerals and only affects the reflectivity of the rock minerals [1] [2] [3] . The correlation between mineral elements and mineral components and the spectral characteristics. The relationship was analyzed and the spectral characteristics and spectral indices of different samples were extracted to provide data for extracting alteration information from hyper-spectral data [4] .
Spectral Feature Recognition of Alternated Minerals
According to the study of geological data and sampling conditions, there are more than ten kinds of altered minerals in its spectral characteristics. The standard spectral curves of these altered minerals are then extracted from the USGS spectral database, as shown in Figure 1 . Based on the analysis of the spectral curves of these altered minerals and related references, the central wavelengths of the characteristic spectra of these altered minerals in the 350-2500 nm band are extracted as shown in Table 1 .
Observation of Figure 1 , the various types of altered minerals spectral characteristics from the morphological differences, the difference in reflectance is also very obvious, most of the minerals in the 0.9-1.8 m band within the range of good distinction, rock mineral samples within this range of several iron-containing altered minerals that have definite spectral characteristics at 0.42-0.95 µm. Combined with the data characterization of hyper-spectral image HJ-1-A used in this study, the band range is between 0.45 and 0.95 µm, which is very favorable for the extraction of iron mineralization alteration. The following focuses on iron oxides, hydroxides for analysis.
Common oxides and hydroxides of iron are hematite, goethite, limonite, jar site, limonite is goethite, water goethite, plus a mixture of some silicon, etc., their spectral behavior has the following characteristics ( Figure 2 ).
(1) There is a strong absorption near 0.9 µm, which is a typical band of Fe 3+ . (2) From the position of strong absorption near 0.9 µm, the reflectivity rises sharply to the highest value around 1.4 µm with increasing wavelength. And then slowly declined to 2.5 µm. (3) Because of the presence of crystal water, limonite was superimposed with light or water bands in the 1.4 µm and 1.9 µm bands of the sand dune curve. Pyrite is the most common sulphide, light copper yellow, streak green black or brown. In the visible wavelength range, pyrite exhibits opaque spectral characteristics, and the reflectance is relatively low on the spectral curve. In the near infrared region, the spectral behaviour changes from opaque to transparent and the reflectivity also increases. One absorption band appears between 1.1 µm and 1.5 µm and a weak Fe 2+ absorption band around 1.0 µm. Pyrite is easily oxidized and forms insoluble limonite, the "iron cap." To find out which parameters control the shape and absorption band characteristics of the spectral curve, there are mainly [5] [6] [7] [8] :
(1) The reflectivity of some feature locations, such as: R 400 (R B ), R 555 (R G ), R 900 , R 2100 , R 2400 a n d s o o n ; (2) Some characteristic absorption bands have extreme positions such as: λ 550 , λ 940 , λ 1120 , λ 1420 , λ 2340 , λ 2210 and so on, As well as their corresponding reflectance values such as R 550 till; (3) The trend slope of some characteristic spectral segments, such as S A , S B , S C , S E till, the calculation method is as follows:
(1) (4) Some typical mineral absorption zone location, area, height and so on Cc, ACc, HCc and so on.
Remote Sensing Alteration Information Extraction and Analysis
Based on the results obtained above, one of the few secondary minerals (iron impurities or altered minerals) in the rock is dominant in the rock reflection band in the visible-near infrared (0.45 µm-0.95 µm) region. Under oxidative conditions, iron ions mostly exist in the form of Fe 3+ , and have absorption peaks at 0.5 µm and 0.9 µm. Under reducing conditions, iron ions mostly exist in the form of Fe 2+ and have an absorption peak at 1.0 µm. Therefore, the identification of transition metallogenic alteration minerals such as hematite, hematite, jarosite and limonite mainly uses the diagnostic spectrum in the wavelength range of 0.45-0.95 µm, irrespective of the spectrum of the anion group feature [9] .
The USGS standard spectral library was used to perform a Continum Removed process on a specific mineral spectral curve to fit the normalized spectral function curve F (F is a function of wavelength) [10] . Finally, normalized spectral reflectance (NSR) of each band of HSI data of HJ-1-A satellite was calculated based on normalized spectral function curve F, and compared with normalized spectral reflectance (NSR) Multiplying the values to obtain the weight coefficient w of WRBD, and weighting the band of the alteration information characteristic band with the mathematical expression.
The numerator r-band (i) is the spectral reflectance of the reflection peak and its adjacent band i. The denominator r-band (j) is the spectral reflectance of the absorption valley and its adjacent band j.
The total number of i and j can be calculated by calculation of the complexity and the spectrum Curve shape and meet:
, It make the molecular, denominator spectral interval the same length.
Wavelength (i) is the centre wavelength of the band i, and F is a normalized curve fitting function, which is obtained by fitting the curve of the USGS spectrum of a specific mineral through the envelope after interpolation. Comparing these spectral indices with the spectral information of the pixels of HJ-1-A data, the iron mineralization information was extracted from the data of a scene containing most of the study area. The results are shown in Fig.3 . 
Result Analysis
In terms of the features of the hyper-spectral spectrum, the extracted iron ore zones are mainly distributed in areas of higher brightness (higher reflectance) in the images. However, from the spectral characteristics of these iron-mineralized alteration minerals However, only the reflectivity of hematite, jarosite and lepidocrocite is higher, while the reflectivity of pyrite and goethite in the range of 0.45-0.95 µm is not high [11] . There are two possibilities. One is that the alteration belts in the regions with higher reflectivity belong to the alteration of hematite, jarosite and lepidocrocite. Another possibility is that the iron mineralization in these areas is highly weathered. The particles are thin and uniform and will also exhibit high reflectivity characteristics [12] . Another feature is that the distribution of iron mineralization in the remote sensing image is concentrated and flaky, which needs further analysis and research.
According to the results of mineral alteration information extraction, four ore prospecting areas are divided and the key verification areas are delineated. In particular, several large-scale alteration of mineral deposits into pieces exposed areas, carried out a large-scale field geological survey. First of all, to the south-western direction of Buksell, in the area where the iron-mineralized alteration zone appears, there is no known ore-point in the alteration zone and the iron-mineralization alteration needs to be verified and the ore-forming alteration zone is not formed According to the coordinate range of the distribution of the alteration zone and the GPS information, with the help of geologists, detailed verification of this area is carried out, the scope of which is slightly smaller than the range of the extraction result; and the alteration is not continuous Piece exposed, which is basically consistent with the extraction results.
At the same time, in the north of Baiyanghe Reservoir (46 ° 23'00 ", 85 ° 35'00"), the area with larger and more concentrated alteration information in the extraction results was observed on the spot with a stronger degree of weathering and sedimentation Particles smaller distribution of its larger. Reflectance in the image is higher than other regions. However, the size and area of iron mineralized alteration in the area are much smaller than the extraction results. This result may be due to the better vegetation growth in the region, as well as rivers, reservoirs and large amounts of alluvial deposits. These environmental factors have a larger image in the visible region and the spectral features used in extracting iron-mineralized alterations are mainly reflected in the visible -near infrared band.
